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Cross-sectional Strain Effects on Ballistic Phonon Thermal Transport in Silicon Nanowires

OFRER ;Z—  (EEXSHA)
O Junichi Hattori (AIST)
E-mail: j.hattori@aist.go.jp

R VIR Z ORI ED S, PEARERERIERIC BT 2 REEENE L DICDONT, U
&%bi VAR DEREIEE DR ﬁ?%%<ﬂﬂﬁ@i¢i¢§%k&of%fmé.zm%
2T, FIUIVRRICBIBZREEHAZANOBELEGE>TETCWS. £z, FIVIAEZD
WA OME T, OTHAIC KD MR LRGBS N, EFEZILSFHAIN TS, Bix
EUTH, WHEDRICIERHZEANZ L., FEESIEIXMR TV IA2OF v 32U RE I NS
) aVE IR (SI NW)IZDWT, T4/ K BBk & O HOBREZFN, Si NW O
BERE DN O T RIS K o TEILT B T 2L M LIz [1]. ARTIE, o3I A Tlilic
EEZSFADOTHRICOWNWT, SiNWICEBITE T 4/ 2 BENDF B NS,
FHiE T, Fig. 1IRT X9 Rl EEZ SISO T AN o7 SiNW O TET )V, FHT
DEBNEERET S [1] T LI K> TER LTz, ZDRE, RifREFIC—ED & IA % (Constant
force model), I IICHEY T % /1% N0 2 % (Stress-like force model), Fizid, BifEE U TERmEF
ONNCARB O JF 1 ZHiliE 3 % (Mold model) T & T, UFTHAZEALK. X, HFETIVHDS
T+ ONEBRZEE L. RBIC, T/ VIEEEZ Y20 BN EET S 80D
REDT, HFoNniBEN SO X 2 A [1] ZitHE LUz,
BR MEICETR0T A7 SINWICEITF 28O0 X7 Z 2 A% Fig. 2 1CRd. Kl
WO OTATH D, ZOMIEWEIC TR DO EIZNZNO T MOEED T ADH]
IKHEFREFELV. iz, BANEMOTH, EDGIoRDUTHRIHNT S, KIS, FbDOUT H
HBAEDOBENCE ST, SiNW OEEREIZEMHOTATHLL, 50RO UTATIKTIT S
eSS, T, WAROTHAEMATEEEETTHS. &B, SiNWICIHIT /0
UTHIEHILTOTHS. TDOEXIEIRDFODJFEINC DV TITFHEIHIC THET 5.

7.1

Qo Q Q Q Q @ Q Q Q Q Q, Q T T T
% =% =% " =% e R % e e e \%}‘ —O— Mold model
° LO LO LO LO Lo Lo e % %\L \.O\ o )
% % %6 Po o %o e e e e —<— Stress-like force model
e e e K o o o o e 7.0 g
™ i ™ " O% i Ooo Ooo Oo%o —3— Constant force model
~
R W = W W S e W e re e e OQO ® 4
I SN o WEN oMM o WEN o WM o) % %0 e e >~ 69+
oo e esese = arere e i o %o 3 '
o S SN S o SN & I = et e B e
07000000000 D % Q % % % [=)
ererererenene = arnesent ® ~
 Rgn KOm NG How N o% %b o am o e ¥, = 6.8F
OO OO C‘O C‘O C‘O Qo 10) %O %O %O %O %O ML
[100] [010] 6.7k
(@ (b) ’
ig. 1. Top views of cross-sections o -oriented Si
Fig. 1. T f t f [100 ted S 300K
; . : 6.6 ! L L
u iV i in, w -
NWs under (a) compressive and (b) tensile strain, whose —4 2 0 2 4
unstrained area is about 3.27 nm by 3.27 nm. A constant € (%)

force is acting on each surface atom to distort the NWs. Fig. 2. Ballistic thermal conductance of Si NWs plotted
Also, the strain of each atomic bond is expressed by hue, as a function of cross-sectional strain. In the calculation,
from red (compressive) via green (zero) to blue (tensile).  different models were used to apply strain to the NWs.
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